This study deals with the question of reliability of assessment of required competences. Required competences have been assessed by young knowledge workers in the labour market. Question is 'to what extent their assessment of required competences is reliable, if it is reliable'. We used the data set of Reflex project which was carried out under the 6 th framework programme of European Union. We employed ordered probit, and OLS regression. The analyses have been realised in SPSS and Stata. We employed coherence and consistency parameters in order to draw conclusions from our findings. We found nothing contradictory to our reliability hypothesis. We feel confident to say that knowledge workers' assessment of (required) competences is found to be, in Popperian terms, reliable to a modest extent. The fact that the respondents knew, at the time of survey, that they will not be harmed, could be regarded as a limitation to this study. We have explored only the required level of competences in this study.
Introduction
The aim of higher education is to sustain learning society, [1] where labour market relevant knowledge and skills as well as a set of personal competences are considered as crucial [2] . The reason is that workers with sufficient and up-to-date competences are more productive and have more potential to remain employed [3] . Labour market oriented competences are highly required and highly remunerated. Recent literature demonstrates heightened interest to study (acquired as well required) competences.
This study examines the reliability of assessment of required competences by the young knowledge workers. We would like to mention that the higher education graduates and the young knowledge workers are the same individuals in our data set. This is only the preferred use of the two expressions. We prefer to call individuals the higher education graduates while addressing the problem of self assessment of acquired competences; and the young knowledge workers while studying assessment of the required competences. We will be studying the reliability of assessment of required competences by the young knowledge workers. Following is the research question: To what extant is knowledge workers' assessment of required competence reliable?
Reflex data set comprising about 40,000 graduates from fifteen countries is available for the analysis in order to provide the substance of statistical analyses for this paper.
Selecting the Variables
First step in this endeavour is to identify the subcategories upon which knowledge workers are distributed. More precisely, it is "missing word" to find some common characteristics (nature and/or experience) in order to classify young knowledge workers. The experience concerning with their profession, we think, could be a reasonable criterion to categorise the young knowledge workers. We identify three variables directly related to this experience criterion. These are:
1. Total Monthly Income (in Euros)
Appropriate Education Level for Current Job

Time to be Expert in Current Job
These three variables provide us young knowledge workers' categorisation criteria. Total Monthly Income (in Euros) is a continuous variable. We categorise this into eight subcategories. Appropriate Education Level for Current Job has four subcategories. Time to be Expert in Current Job has six categories but we merged first three categories (thus making total four subcategories) in order have more clear picture. The details we will discuss in the ensuing paragraphs. We also include gender and country as control variables in this list.
The variable of main focus is competence which is considered as dependent variable. We have 19 competences in the data set. We select twelve of them. Young knowledge workers were asked to rate their competence level on a rating scale of seven. Next step is to describe all these variables. For the detailed description of the variables of interest is given in the Appendix A.
Basic Statistics
The above mentioned variables are described here through descriptive statistics. These variables are: Country, Total Monthly Income (in Euros), Appropriate Education Level for Current Job and Time to be Expert in Current Job and Gender. Table 1 contains percentage participation of the knowledge workers being included in the analyses. We have excluded invalid observations. Total 28690 knowledge workers from all fifteen countries are included in the analyses. The male-female ratio is 45-55 percent respectively. The numbers of observations for rest of variables are about 28000.
Insert Table 1 Here   Table 2 describes the relevant variables through their basic statistics. For example, the average income is about 2300 Euros with a standard deviation of 1500 Euros and mean time to be expert is observed to be 3 years with a standard deviation one year.
Insert Table 2 Here
Required Level of Competences
On the bases of young knowledge workers' responses we calculated the mean values of competences for the whole data. This table keeps mean values of all nineteen competences for the total sample in descending order.
Insert Table 3 Here The mean values for the required level of competences are recorded in Table 3 . Competences have been rearranged in descending order of their mean values. We observe a cut point of four in the order of mean values in this table which is dividing the whole set of 19 competences into two subsets. One subset has its means more than, and the other less than, the cut point of five. Although there are eleven competences which have their mean values above the cut point but we select first 12 competences and name this as Subset-I. The other one is named as the Subset-II. We will use the Subset-I for further analyses.
Research Hypothesis
We assume that young knowledge workers with similar characteristic (i.e. knowledge worker experience) are homogeneously assigned to their respective subcategories. We expect that the Knowledge workers of the same subcategory will also reflect homogeneity in their independent individual responses concerning their assessment of required competences. Statistically speaking, their inter-group variances should be larger than that of the intra-group. The null hypothesis states that there is no difference among groups' variances. 
Analyses
The variables described above to be used in the analyses in this study are of the nature that they do not permit us to go to calculate neither parametric nor nonparametric ANOVA. We will mention here the resulting coefficient estimates of ordered probit in comparison to the ordinary least squares (OLS) regression coefficient estimates. We will not be extending our analyses to the analyses of variances. Ordered probit is run 12 times for each competence separately with same independent variables. Parallel to this OLS regression is employed for the same set of variables. The outputs of the two are presented in the following tables.
Insert Table 4 and Table 5 Here
The signs of the coefficient estimates allow the direction of change in the probabilities of the extreme outcomes only. Probabilities are relative to the corresponding reference category. The monthly Income has been reconstructed as an ordinal variable; previously it was continuous variable. As it is an objective parameter so we can rely upon this more (compared with the other two variables included in the analysis) for the required level of competences declared by the young knowledge workers. We select a subcategory with lowest income i.e. Monthly Income 1 as a reference. Young knowledge workers from all the subcategories i.e. from Monthly Income 2 to Monthly Income 8, ceteris paribus, have higher probability of having declared a requisition of and a lower probability of not having declared a requisition of greater level of almost all 12 competences in current job. This is exactly what we were expecting. By and large, the monthly income coherently corresponds to the required level of competences. Theoretically, it is believed that higher requirement of competence level is better remunerated. Our results are in agreement to this belief. We have found coherence in theory and practice, which promotes also the suitability of the methodology we have employed. Unexpectedly, required level of competence 8 i.e. Mastery of your own field or discipline, contrary to other competences, reflected uneven coefficient estimates. This could be the case if job demands transversal (generic) competences more than the specific ones; and/or where higher salaries are not necessarily defined on the basis of specific competence [10] and [11] .
Highest income (more than four thousand Euros) group reflects that the competence 9 (Ability to write reports, memos or documents), competence 10 (Ability to come up with new ideas and solutions), competence 11 (Analytical thinking), and competence 12 (Willingness to question your own and others' ideas) are not necessarily required in higher levels as compared to their immediate lower income groups. Although it appears strange that these competences, which are undoubtedly, higher in order are lacking in higher income brackets, nevertheless, we can't help reporting this as this is what we observed in our analyses of the data set we are using herein this study.
We have observed similarity in the levels of significance of the coefficients of ordered probit and OLS regression for "Total Monthly Income (in Euros)".
Variable of "Appropriate Sublevel of Education for Current Job" has four subcategories. We chose "Same Education Level" as the reference category. Highly regular and coherent patterns (in theory and practice) are observed for this variable i. e. Appropriate Sublevel of Education for Current Job. Young knowledge workers of subcategory "Higher Education Level", ceteris paribus, have higher probability of having declared a requisition of and a lower probability of not having declared a requisition of greater level of almost all 12 competences in current job. Young knowledge workers of both subcategories "Low Education Level" and "Lower Education Level", ceteris paribus, have lower probability of having declared a requisition of and a higher probability of not having declared a requisition of greater level of almost all 12 competences in their current job. In rather simple words we can say that young knowledge workers, who considered that higher education level (compared with reference category i.e. same education level) was appropriate for their current job, declared higher requirement of competence levels accordingly and vice versa.
"Appropriate Sublevel of Education for Current Job" is subjective in its nature. Because these are the young knowledge workers who are supposed to express what is the appropriate required level of education for their current job. However, young knowledge workers are found consistent in their two assessments at two different places. Their first assessment is about the appropriate education level and the second is the required level of competences. Nevertheless, this assessment, which seems subdued with subjectivity, backs up their assessment's reliability.
Similarity in the levels of significance of the coefficients of ordered probit and OLS regression is observable for "Appropriate Education Level for Current Job".
We had six subcategories in the variable "Time to be Expert in Current Job". We reduced first three subcategories into one thus making four subcategories. We leave out the subcategory "2 Years to be Expert" for reference. This variable, although it is with subjective impression, is reflected also highly regular and coherent patterns (in theory and practice). Young knowledge workers from subcategory "5 Years to be Expert", ceteris paribus, have higher probability of having declared a requisition of and a lower probability of not having declared a requisition of greater level of almost all 12 competences in current job with respect to the reference category i.e. 2 Years to be Expert. Similar trends are observed for the rest of two subcategories '10 Years to be Expert' and 'More Years to be Expert'.
This variable is also subjective like the previous one. These are the young knowledge workers who are to report the required time to get hold of in their current job. In another section of the questionnaire they are rating the required level of the competences. This assessment is also considered subjective. When scrutinized in isolation, both of these questions could be considered as deprived of reliability on account of biasness likelihood. But the intrinsic subjectivity of their responses is minimised when they are juxtaposed. Their responses are found mutually consistent; and in addition to this their responses are coherent in theory and practice. In other words, novices believe in a fewer requirements of competence level compared with the old hands.
We have observed similarity in the levels of significance of the coefficients of ordered probit and OLS regression for "Time to be Expert in Current Job". These findings are, ceteris paribus, are coherent to what is expected theoretically and what we observe through our analyses.
Although a good discussion can be provoked regarding the interpretation of country and gender estimates mentioned in the tables, but we leave this for they are included in the model as control variables. The reader may look into them for their own interest.
The pseudo R 2 (often referred to as [12] pseudo R 2 ) varies between 0 and 1. According to many authors (for example Greene, 2000) there is not natural interpretation of this statistic. However it is observed to be increasing as the fit of the model improves [13] . The 2  value, with excellent significant difference, helps us to reject the null hypothesis that our model does not have greater explanatory power than an "intercept only" model. We have not mentioned the cutoff points simply because here we do not intend to discuss them as we are not interested in them. We just overlooked this and come to compare ordered probit and OLS regression.
Most of the cases in the tables above are evident that corresponding coefficient estimates of ordered probit and OLS regression resemble each other to a high extent. They do differ sometimes, but this difference is restricted to their immediately next significance levels. We have defined four levels of significance just to give more illumination to the scene. Prime difference between ordered probit and OLS regression is that of cardinal and ordinal values of the numbers which are used to rate the dependent variable. The former considers the ordinal values of the numbers whereas the later takes their cardinal values into consideration in their operations. Although, we have discussed this in some earlier paragraphs of this section prior to discussing the results, however, some deeper insight could be more productive.
We, as rational beings, are convinced to believe (or at least, consider) more in exactitude; and are attracted towards numbers' cardinal value. Moreover, as we know that their cardinal value includes the ordinal (too), we are, intrinsically, dragged more to believe in cardinality of numbers. Since the set of young knowledge workers we are investigating in this study does belong to same population of rational beings, therefore, has no exception. As a researcher we believe (this belief has been intensified through the above analyses) that despite (an imposed) restriction to consider numbers' ordinal value only, we could not help considering their cardinality. Thus young knowledge workers' ordinal consideration of numbers, we suspect, may have a tinge of cardinality. This could be the possible reason of startling resemblance in the significance levels of estimates of two different analyses mentioned above in the tables of ordered probit and OLS regression. This subconscious shift of young knowledge workers towards exactitude (ordinal cardinality of numbers) may have some positive conviction to what we intend to investigate (i.e. to what extent young knowledge workers' assessment is reliable?).
A resemblance of highest degree regarding the levels of significance (in coefficient estimates in the two models) is remarkable. Logically, it permits us to rely upon the outputs given by the OLS regression as well, which is not advised to rely upon under customary circumstances i.e. the type and the set of variables we are dealing with. Hence, the uniqueness of our case is statistically proven and established. This surprising similarity in the levels of significance of the two analyses encourages us to rely upon the results of OLS regression with relatively greater confidence. We can proceed to calculate ANOVA; and we think, apparently, there is no harm at all in doing so. Anyhow, we are looking forward for some insight from other researchers who might have interest in such analyses.
We think that some deeper insight is required to compare coefficient estimates of ordered probit and OLS regressions. This is not our main concern here. This could be of interest for statisticians and econometricians. Any contribution in this regard will be of high value, we believe. We propose this venture to the adventurous researchers.
Discussion
Monthly Income has been reconstructed as an ordinal variable; initially, it was continuous variable. As it is an objective parameter so we can rely upon it more confidently (compared with the other two variables included in the analysis) for required level of competences declared by the young knowledge workers. We select a subcategory with lowest income i.e. Monthly Income 1 as a reference. The signs of the coefficient estimates allow the direction of change in the probabilities of the extreme outcomes only. Probabilities are relative to corresponding reference category. This subcategory contains young knowledge workers with lowest monthly income in our data set. The young knowledge workers who earn more than that of those in the reference category, ceteris paribus, have higher probability of having declared requisition of and a lower probability of not having declared requisition of greater level of almost all 12 competences in current job. By and large, monthly income coherently corresponds to the required level of competences. Theoretically, it is believed that higher requirement of competence level is better remunerated. Our results are in agreement to this belief. We have found coherence in theory and practice, which promotes also the suitability of the methodology we have employed. Unexpectedly, required level of competence 8 i.e. Mastery of your own field or discipline, contrary to other competences, reflected uneven coefficient estimates. This could be the case if job demands transversal (generic) competences more than the specific ones; and/or where higher salaries are not necessarily defined on the basis of specific competence [14] and [15] .
Highly regular and coherent (in theory and practice) patterns are observed for the variable "Appropriate Education Level for Current Job". Young knowledge workers who declared that higher level education is required, ceteris paribus, have higher probability of having declared requisition of and a lower probability of not having declared requisition of greater level of almost all 12 competences in current job. Young knowledge workers who believe in lower education level as appropriate, ceteris paribus, have lower probability of having declared requisition of and a higher probability of not having declared requisition of greater level of almost all 12 competences in current job. In rather simple words we can say that young knowledge workers, who considered that higher education level (compared with reference category i.e. same education level) was appropriate for their current job, declared higher requirement of competence levels accordingly and vice versa.
Highly regular and coherent (in theory and practice) patterns are observed for the variable "Time to be Expert in Current Job". Young knowledge workers from subcategory '5 Years to be expert', ceteris paribus, have higher probability of having declared requisition of and a lower probability of not having declared requisition of greater level of almost all 12 competences in current job with respect to reference category i.e. 2 Years to be expert. Similar trends are observed for rest of two categories '10 Years to be expert' and 'More Years to be expert'.
We detect similarity in the levels of significance of the coefficients of ordered probit and OLS regression for "Time to be Expert in Current Job".
There is another side of the picture. Coherence could be marked easily in young knowledge workers' assessment at two different points of enquiry. This marked coherence lends reliability to young knowledge workers' responses all through the process of enquiry. If we take this subjective opinion reliable, it is interesting, however, that the young knowledge workers who followed more demanding study programmes have required higher level of certain competences. Truthfulness of this finding is favoured by virtue and convention. Although a good discussion can be provoked regarding the interpretation of country and gender estimates mentioned in the tables, but we leave this for they are included in the model as control variables. Reader may look into them for their interest.
In fact we run two different models, namely, OLS and ordered probit regression, retaining same variables to see the explained variance by the independent variables. Unfortunately, the suitable estimation model, i.e. ordered probit model, according to the nature of the data, is mute to tell us the required information. Juxtaposition of the two outputs better help us to decide which direction we should move in. We find surprising similarity between the outputs of ordered probit regression and OLS regression. We are least concerned with the interpretation of the coefficient estimates of the later model; however, a resemblance of highest degree regarding the levels of significance (of coefficient estimates in the two models) is remarkable. Logically, it permits us to rely upon the outputs given by OLS regression as well, which is not advised to rely upon under usual circumstances with the type and set of variables we are dealing with. Hence, the uniqueness of our case is statistically proved and established. This surprising similarity between the levels of significance of two analyses encourages us to rely upon the results of OLS regression with relatively greater confidence.
Conclusion
This study discusses the reliability of assessment of required competences in the labour market by the young knowledge workers. We used Reflex data this study. We have exercised SPSS and Stata for statistical analyses.
We select three variables (income, time to be expert and appropriate education level) which appear to be closely related to the required competences. Assortment of competences has also been judiciously made. In order to see the effect of these three variables upon the requisition of competences we run ordered probit (and OLS regression as well for making a comparison).
We find coherence as well as consistency in the results. Momentarily, there was no contradiction traced. 'Appropriate education level' and 'time to be expert' reflected hierarchical order in the required levels of competences. Although these variables are subjective, yet, express a very regular behaviour in our analyses. As there is not oddity found, we may maintain that the young knowledge workers have rightly assessed their required levels of competences. It is true if we apply the criterion of falsifiability.
Income as an independent variable in our analyses offered an objective measure to respond to our question. It mirrored a highly regular hierarchical pattern. We may say that high required competence level corresponds to high income and vice versa. We found this through knowledge workers assessment of their required competences which is true in practical situation in the labour market. Again, applying the parameters of coherence and consistency, these findings relate that the assessment of required competences by the knowledge workers is reliable at least in Popperian terms. However we suggest further investigating this study competence-earning relationship in more detail with greater care. This is what we are going to present in the next study. Coming to our concern in this study, we are not reluctant to accept our alternative hypothesis because we cannot accept its null counterpart at all.
H A : Knowledge workers of different subcategories do differ in their assessment of required competence level
In conclusion, young knowledge workers' assessment of competence, modestly speaking, has been proved to be reliable. We could think and propose competence as a measure of Human Capital (HC). We encourage some investigation in this direction and we ourselves would like to do this, subjected to the opportunity. We do invite researchers for this venture. We think that competence could be a valid measure of HC, but it is a long run objective. Anyhow it will be interesting to take the 'road not taken'. 
